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CLAIMS 



[Claim(s)] 

[Claim 1] The formation approach [claim 2] of the isolation insulating layer of the semiconductor 
integrated circuit characterized by to take the process which forms the antioxidizing film which 
drilled opening in the isolation section, the process which form an oxidation insulating layer by 
local oxidation of the above-mentioned semi-conductor substrate through opening of this 
antioxidizing film, and the process which embed an insulating layer in the above-mentioned 
opening of the above-mentioned antioxidizing film, and to form a separation insulating layer on a 
semi-conductor substrate by the above-mentioned oxidation insulating layer and the above- 
mentioned pad insulating layer The formation approach of the isolation insulating layer of a 
semiconductor integrated circuit according to claim 1 that the process which embeds an 
insulating layer in the above-mentioned opening of the above-mentioned antioxidizing film is 
characterized by being based on complete covering of an insulating layer, and subsequent 
etchback. 

[Claim 3] The formation approach of the isolation insulating layer of a semiconductor integrated 
circuit according to claim 1 that the process which embeds an insulating layer in the above- 
mentioned opening of the above-mentioned antioxidizing film is characterized by being based on 
the liquid phase selection grown method of Si02. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the formation approach of the isolation insulating 

layer of a semiconductor integrated circuit. 

[0002] 

[Description of the Prior Art] in a semiconductor integrated circuit, local thermal oxidation of the 
semi-conductor substrate front face is carried out separating electrically between the 
semiconductor devices formed on the common semi-conductor substrate — being the so-called 
— Many approaches of forming a separation insulating layer by LOCOS (Local Oxidation of 
Silicon) are taken. 

[0003] That is, as a semiconductor integrated circuit shows the example to drawing 6 , 
semiconductor devices, such as an insulated gate field effect transistor (MIS-FET), are formed in 
the component formation section of the silicon Si semi-conductor substrate 1. The gate section 
by which the gate electrode 3 by polycrystalline silicon was formed on this through the gate 
insulating layer 2 is formed, and, as for this MIS-FET, it comes to form the source or the drain 
field (henceforth S/D region) 4 in those both sides on both sides of this gate section. And in the 
isolation section between the component formation section, it mentioned above beforehand. Of 
LOCOS, the isolation insulating layer 5 by the thick oxide film is formed. 
[0004] In such a semiconductor integrated circuit, the wiring layers 6, such as connection 
between components or electrode derivation, are formed ranging over this isolation insulating- 
layer 5 top. However, in this configuration, when a big electrical potential difference which 
exceeds 10V is impressed, the threshold electrical potential difference Vth in this isolation 
insulating layer 5 becomes the wiring layer 6 formed ranging over this isolation insulating layer 5 
with a problem. That is, the channel of parasitism occurring in an interface with the isolation 
insulating layer 5 of the front face of the semi-conductor substrate 1 under this wiring layer 6, 
and generating leak between components through this poses a problem. 
[0005] Forming the channel stopper field 7 which doped an impurity, the high high impurity 
concentration, for example, p mold, of a conductivity type, which is different from S/D region 4 
of a semiconductor device in the configuration of drawing 6 in order to avoid generating of such 
a parasitism channel is performed. 

[0006] However, if spacing between components is narrowed in connection with the densification 
of the component in an integrated circuit in this case, when this high-concentration channel 
stopper field 7 approaches the field 4, for example, S/D region, of a component, a pressure- 
proof fall will be caused, or the impurity to the component field 4, for example, S/D region, from 
this channel stopper field 7 will ooze, and ** will pose a problem. 

[0007] Then, although thickness of the isolation insulating layer 5 will be made into size, since 
the cross section of the edge of the isolation insulating layer 5 becomes steep [ the so-called 
BAZU beak 8 which makes the shape of a beak ] in this case, distortion is generated and the 
effect of the property on a semiconductor device poses a problem. 

[0008] Moreover, although taking the structure of embedding an insulating layer for a slot 9 by 
******** at the semi-conductor substrate 1 is also considered as shown in drawing 7 in order 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 2005/05/ 1 9 



JP.07-307383.A [DETAILED DESCRIPTION] 



2/3 ^— v 



to obtain sufficient thickness in the isolation insulating layer 5, the problem that the semi- 
conductor section (the part a surrounded and shown with a broken line) which adjoins the 
shoulder of an insulating layer 5 becomes steep in this case, and concentration of electric field 
here causes the fall of a large next door and pressure-proofing arises. 

[0009] When based on LOCOS, it becomes impossible moreover, to let thickness of the isolation 
insulating layer 5 be size enough, if the width of face of the isolation section is narrowed by the 
densification of a component and width of face of the isolation insulating layer 5 is narrow-ized. 
[0010] That is, it follows on making the width of face small, the following (several 1) formula is 
followed, and LOCOS is the maximum thickness TOxmax of an oxide film. It is thought that it 
decreases. 
[0011] 

[Equation 1] TOxmax =Tbl root{erf (W/4 root(Dy t)}) 

Here, Tb1 is the thickness at the time of making it oxidize extensively, and W. Width of face Dy 

of the oxide film by LOCOS A diffusion constant and t are time amount. 

[0012] 

[Problem(s) to be Solved by the Invention] the isolation insulating layer of the isolation section in 
the semiconductor integrated circuit which mentioned this invention above — narrow — and as 
it can be made sufficiently thick, it enables it to aim at the densification of a component, and 
improvement in the threshold electrical potential difference Vth of a parasitism channel 
[0013] 

[Means for Solving the Problem] As are shown in drawing 1 A and the 1st this invention is 
indicated to be the process which forms the antioxidizing film 1 1 which drilled opening 1 1 W in the 
isolation section on the semi-conductor substrate 1 to drawing 1 B As it is indicated in drawing 
2 A as the process which performs local oxidation of the semi-conductor substrate 1, and forms 
the oxidation insulating layer 12 through opening 11W of this antioxidizing film 11 In opening 11W 
of the antioxidizing film 1 1 , the process which embeds an insulating layer 1 3 is taken and the 
isolation insulating layer 14 is formed by the oxidation insulating layer 12 and the pad insulating 
layer 13. 

[0014] The 2nd this invention is based on the etchback which indicates the process which 
embeds an insulating layer 13 in opening 11W of the antioxidizing film 11 to be complete covering 
of the insulating layer shown in drawing 1 C to subsequent drawing 2 A. 
[0015] About the process which embeds an insulating layer 13 in opening 11W of the 
antioxidizing film 1 1, the 3rd this invention is Si02, as shown in drawin g 3 . It is based on a liquid 
phase selection grown method. 

[0016] In addition, when the whole is constituted by the semi-conductor here, as for a semi- 
conductor substrate, a semi-conductor layer carries out the designation also of the substrate by 
the configuration by which it was formed on an insulation or a half-insulating substrate from the 
first here. 
[0017] 

[Function] According to the above-mentioned this invention approach, since the isolation 
insulating layer 14 is formed by the laminating of the oxidation insulating layer 12 and an 
insulating layer 13, the thickness of this isolation insulating layer 14 can be formed substantial 
sufficiently thickly, and the threshold electrical potential difference Vth of a front face [ in / 
therefore / here ] can be raised. 

[0018] Moreover, according to this invention approach, although substantial thickness of the 
thickness of the isolation insulating layer 14 is made to size, since the oxidation insulating layer 
12 by LOCOS can form sufficiently narrowly the width of face of this since it can stop 
comparatively thinly, it can achieve the densification of a component in a semiconductor 
integrated circuit. 

[0019] Moreover, according to above-mentioned this invention, form the isolation insulating layer 
14 by the laminating of the oxidation insulating layer 12 and an insulating layer 13, but Since it 
can form with the mask 11 with same these oxidation insulating layer 12 and insulating layer 13, 
i.e., the antioxidizing film, both can form so that it may certainly overlap mutually by self align 
(self aryne). In spite of taking the laminated structure of the oxidation insulating layer 12 and an 
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insulating layer 13, the complicated activity of formation of the mask for forming each oxidation 
insulating layer 12 and an insulating layer 13, alignment, etc. and the fall of dependability are 
avoidable.* 
[0020] ' 

[Example] The example of this invention approach is explained to a detail with reference to a 
drawing. Also in this invention approach, as drawing 6 explained, an isolation insulating layer is 
alternatively formed in the isolation section of the semi-conductor substrate 1 which constitutes 
an integrated circuit. 

[0021] It is Si02 with a thickness of 50nm extensively [ as first shown in draw ing 1 A ] on the 
front face of the silicon semi-conductor substrate 1 with which a semiconductor integrated 
circuit is constituted. The pad insulating layer 15 by the layer is formed by thermal oxidation, and 
Si3 N4 which has the property which intercepts, the thickness, for example, the 500nm oxygen, 
which constitutes the antioxidizing film 1 1 on this, a layer — CVD (chemical vapor growth) — it 
forms extensively by law and opening 1 1 W are drilled by RIE (reactive ion etching) on the 
isolation section after that, for example, a photolithography. The RIE conditions at this time are 
Si02 of the pad insulating layer 15. And Si3 N4 of the antioxidizing film 11 It selects on the 
conditions which receive, show high etching nature and show the high selectivity which is hard to 
etch to Si of a substrate 1. At this time, etching removal also of the pad connection layer 15 is 
carried out in opening 1 1W. 

[0022] then, the photoresist used for the photolithography as shown in drawing 1 B — removing 
— Si3 N4 the antioxidizing film 1 1 to twist — a mask — carrying out — thermal oxidation 
processing — namely, — LOCOS — carrying out — opening 1 1 W — leading — the isolation 
section — for example, oxide film Si02 with a thickness of 400nm The oxidation insulating layer 
12 to depend is formed. 

[0023] Next, as shown in drawing 1 C, on the whole, opening 1 1W are embedded at least on a 
substrate 1 , for example, it is Si02. The insulating material layer 23 to depend is formed in 
1500nm in thickness with a CVD method. 

[0024] As shown in drawing 2 A, etchback is carried out by the anisotropic etching by RIE 
(reactive ion etching). This etchback is Si3 N4. When the antioxidizing film 1 1 to twist is exposed, 
that etching is suspended, and it forms by doing in this way so that the insulating layer 13 which 
consists of a part of insulating material layer 23 may be embedded in opening 1 1W of the 
antioxidizing film 11. Thus, the isolation insulating layer 14 is formed by the oxidation insulating 
layer 12 and the insulating layer 13. 

[0025] As shown in drawing 2 B, if needed, etching removal is carried out with 1 50-degree C hot 
phosphoric acid, and the pad insulating layer 15 further left behind to the bottom of the 
antioxidizing film 1 1 with HF solution is removed for the antioxidizing film 1 1 . If it does in this 
way, the isolation insulating layer 14 which the laminating of the oxidation insulating layer 12 and 
the insulating layer 13 is carried out, and makes total of the thickness of both layers substantial 
thickness will be restrictively formed in the isolation section. 

[0026] Then, it is <A HREF=VTokujitu/tjitemdrw.ipdl?N0000=239&N0500=1 E_N/;?8<?8<7 like 
usual. 
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